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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus 
and a method whereby printing in a normal nozzle state 
without clogging is made possible and, stable and high 
image-quality print samples can be obtained at all times 
by correctly detecting a failure generation point and 
displaying a warning to a user when a print nozzle clogs, 
and automatically performing maintenance to the nozzle 
clogging in some cases. 

SOLUTION: A test pattern is printed to check whether 
or not an ink nozzle of the ink jet printer correctly 
functions. Image data of the printed sample is read by an 
image-reading device 1. An image data image-processing 
part 13 detects a failure of the ink nozzle from the read 
result When it is judged that there is a failing nozzle, a 
message is displayed to a user or a cleaning operation is 
automatically conducted. In the case where the test 
printing is not turned good even after the cleaning 
operation, a message for replacing ink heads is output. 
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- * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image reader which reads a manuscript image by the reflected light of the light which 
irradiated the manuscript laid in the manuscript base, and is processed to image data, In the ink jet 
printer with an image reader which has the ink jet printer which breathes out ink from a print nozzle 
based on image data, and prints an image to a record medium Test printing of the 1st storage region 
which memorizes the test image data for test printing, and said test image data is carried out with said 
ink jet printer. The 2nd storage region which matches with the print nozzle of this ink jet printer, or a 
nozzle group the test printing image data which read this test printing image with said image reader, and 
memorizes it, The ink jet printer with an image reader characterized by establishing a detection means to 
detect a defect print nozzle or a nozzle group, based on the test printing image data memorized in said 
2nd storage region. 

[Claim 2] The ink jet printer with an image reader according to claim 1 characterized by having a 
cleaning means to clean the defect print nozzle or nozzle group detected with said detection means. 
[Claim 3] The image reader which reads a manuscript image by the reflected light of the light which 
irradiated the manuscript laid in the manuscript base, and is processed to image data, It is the print 
nozzle art of an ink jet printer with an image reader which has the ink jet printer which breathes out ink 
from a print nozzle based on image data, and prints an image to a record medium. The test printing 
process which prints a test pattern to a record medium with said ink jet printer, The test pattern reading 
process of processing the test pattern printed at said test printing process to read in and image data with 
said image reader, The storage process which matches the image data of a test pattern reading process 
with the print nozzle of said ink jet printer, or a nozzle group, and memorizes it for a storage means, The 
print nozzle art of the ink jet printer with an image reader characterized by having the defect detection 
process of carrying out threshold processing of the image data memorized by the storage means, and 
detecting a defect print nozzle or a nozzle group. 

[Claim 4] The print nozzle art of the ink jet printer with an image reader according to claim 3 which 
carries out the description of performing a test printing process automatically based on a predetermined 
regulation. 

[Claim 5] The print nozzle art of the ink jet printer with an image reader according to claim 3 
characterized by performing said test printing process and/or a test pattern reading process two or more 
times before said defect detection process. 



[Claim 6] Said defect detection process is the print nozzle art of the ink jet printer with an image reader 
according to claim 3 characterized by changing a threshold according to the class of test pattern to print. 
[Claim 7] Said test printing process is the print nozzle art of the ink jet printer with an image reader 
according to claim 3 characterized by using it for printing or carrying out only to the print nozzle or nozzle 
group used for printing. 

[Claim 81 The print nozzle art of the ink jet printer with an image reader according to claim 3 
characterized by having the cleaning process which cleans the defect print nozzle or nozzle group detected 
at said detection process. 

[Claim 9] The print nozzle art of the ink jet printer with an image reader according to claim 3 
characterized by warning a user of exchange of a print nozzle or a nozzle group when said test printing 
process is performed and a blinding print nozzle or a nozzle group is again after said cleaning process. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates the print nozzle function in an ink jet printer with an 

image reader to detection and a maintenance. 

[0002] 

[Description of the Prior Art] In order to check the print nozzle of an ink jet print conventionally, the test 
pattern was printed, and it judged whether the poor nozzle would have generated the printing sample by 
viewing of a user. 

[0003] Moreover, the approach of reading a test pattern and detecting a non-injection nozzle by the photo 

sensor installed on ink jet printer carriage which is indicated by JP, 10*258503, A, is learned. 

[0004] 

[Problem(s) to be Solved by the Invention] However, when a printing sample was judged visually, the 
difference by each user's subjectivity arose, and although nozzle blinding had occurred, there was a case 
where it was judged accidentally that it is good. 

[0005] Moreover, when based on a means which is indicated by JP, 10-258503,A, in order to detect vaguely 
whether nozzle blinding has occurred (ON/OFF), when detected with (ON) which blinding has generated, 
all nozzles are cleaned, since cleaning was performed [ that is, ] for cleaning also about the unnecessary 
part, ink was exhausted vainly, and it had become a problem for being uneconomical. Moreover, the photo 
sensor which does not usually use, but is used only when a user senses the blinding of a print nozzle 
needed to be prepared anew, and it became very inefficient equipment, and was a striped thing. 
[0006] [ when this invention is made in order to cancel the aforementioned trouble, and the blinding of a 
print nozzle has occurred ] A defect generating part is detected correctly, warning is displayed on a user, 
and nozzle blinding is automatically maintained depending on the case. By this Printing is made possible 
in the nozzle condition without blinding, and it aims at offering the equipment with which the always 
stabilized high definition print sample is obtained, and the art of the nozzle. 

[0007] Moreover, also the case of the ink head in which a gradation expression is possible, and in the case 
of the ink head which uses ink with low saturation, it aims also at enabling the check of a poor print 
nozzle to printing of ldot. . 

[0008] Moreover, it aims also at making it actuation completed by necessary minimum amount of ink and 
time amount in cleaning actuation. 

[0009] Moreover, when the nozzle which cannot be cleaned is poor, it aims also at offering the message of 



ink head exchange to a user. 
- [0010] 

[Means for Solving the Problem] This invention has the next configuration in order to attain the 
above-mentioned purpose. The image reader which invention of claim 1 reads a manuscript image by the 
reflected light of the light which irradiated the manuscript laid in the manuscript base, and is processed 
to image data, In the ink jet printer with an image reader which has the ink jet printer which breathes 
out ink from a print nozzle based on image data, and prints an image to a record medium Test printing of 
the 1st storage region which memorizes the test image data for test printing, and said test image data is 
carried out with said ink jet printer. The 2nd storage region which matches with the print nozzle of this 
ink jet printer, or a nozzle group the test printing image data which read this test printing image with 
said image reader, and memorizes it, It is the ink jet printer with an image reader characterized by 
establishing a detection means to detect a defect print nozzle or a nozzle group, based on the test printing 
image data memorized in said 2nd storage region. 

[0011] Invention of claim 2 is an ink jet printer with an image reader according to claim 1 characterized 
by having a cleaning means to clean the defect print nozzle or nozzle group detected with said detection 
means. 

[0012] The image reader which invention of claim 3 reads a manuscript image by-the reflected light of the 
light which irradiated the manuscript laid in the manuscript base, and is processed to image data, It is 
the print nozzle art of an ink jet printer with an image reader which has the ink jet printer which 
breathes out ink from a print nozzle based on image data, and prints an image to a record medium. The 
test printing process which prints a test pattern to a record medium with said ink jet printer, The test 
pattern reading process of processing the test pattern printed at said test printing process to read in and 
image data with said image reader, The storage process which matches the .image data of a test pattern 
reading process with the print nozzle of said ink jet printer, or a nozzle group, and memorizes it for a 
storage means, It is the print nozzle art of the ink jet printer with an image reader characterized by 
having the defect detection process of carrying out threshold processing of the image data memorized by 
the storage means, and detecting a defect print nozzle or a nozzle group. 

[0013] It is the print nozzle art of the ink jet printer with an image reader according to claim 3 which 
carries out the description of invention of claim 4 performing a test printing process automatically based 
on a predetermined regulation. 

[0014] It is the print nozzle art of the ink jet printer with an image reader according to claim 3 
characterized by invention of claim 5 performing said test printing process and/or a test pattern reading 
process two or more times before said defect detection process. 

[0015] It is the print nozzle art of the ink jet printer with an image reader according to claim 3 
characterized by invention of claim 6 changing a threshold according to the class of test pattern to print, 
as for said defect detection process. 

[0016] Invention of claim 7 is the print nozzle art of the ink jet printer with an image reader according to 
claim 3 characterized by using said test printing process for printing, or performing it only to the print 
nozzle or nozzle group used for printing. 

[0017] Invention of claim 8 is the print nozzle art of the ink jet printer with an image reader according to 
claim 3 characterized by having the cleaning process which cleans the defect print nozzle or nozzle group 
detected at said detection process. 



[0018] Invention of claim 9 is the print nozzle art of the ink jet printer with an image reader according to 
claim 3 characterized hy warning a user of exchange of a print nozzle or a nozzle group, when said test 
printing process is performed and a defect print nozzle or a nozzle group is again after said cleaning 
process. 

[0019] According to invention of claim 1, based on the test image data for test printing memorized in the 
1st storage region, test printing of the test image data is carried out with an ink jet printer. And it reads 
with the image reader which put the test printing image side by side to the ink jet printer, and the test 
printing image data which it is as a result of [ the ] reading is matched with the print nozzle of an ink jet 
printer or nozzle group used for the test printing, and is memorized to the 2nd storage region. Therefore, 
a detection means can detect a defect print nozzle or nozzle groups, such as blinding, from the relation 
between the test printing image data memorized in the 2nd storage region, a corresponding print nozzle, 
or a nozzle group. Therefore, since the image reader which was put side by side to the ink jet printer and 
which is usually used for facsimile or a copy is used effectively, the defect of a print nozzle or a nozzle 
group is detected and a maintenance is possible based on it, it can do with an ink jet printer with an 
image reader always printable in the good condition. 

[0020] According to invention of claim 2, blinding can be avoided by cleaning by having a cleaning means 
to clean the defect print nozzle or nozzle group detected with the detection means in addition to the 
operation effectiveness of invention of claim 1, case [ whose defect of a print nozzle or a nozzle group is / 
like blinding]. 

[0021] According to invention of claim 3, a test pattern is printed by the storage with an ink jet printer at 
a test printing process, and the printed test pattern is processed by image data through a test pattern 
reading process, and the image data is matched with the print nozzle of an ink jet printer, or a nozzle 
group, it memorizes for a storage means, and a defect print nozzle or a nozzle group is detected by 
carrying out threshold processing of the memorized image data at a defect detection process. Therefore, 
since the image reader used for the facsimile which it already has, or a copy is used, the defect of a print 
nozzle or a nozzle group is detectable with an easy means. 

[0022] According to invention of claim 4, in order to perform a test printing process automatically based 
on a predetermined regulation in addition to the operation effectiveness of invention of claim 3, defects, 
such as blinding of a print nozzle, can be detected appropriately and it becomes maintainable with a 
suitable stage in connection with it. Therefore, printing is always possible in the good condition. 
[0023] According to invention of claim 5, in addition to the operation effectiveness of invention of claim 3, 
exact test printing and test pattern reading become possible, and incorrect detection at a defect detection 
process can be reduced by improvement in the detection precision in a defect detection process by 
performing a test printing process and a test pattern reading process two or more times before a defect 
detection process. 

[0024] Since the threshold in a defect detection process is changed [ according to invention of claim 6 ] 
according to the class of test pattern to print in addition to the operation effectiveness of invention of 
claim 3, a light color etc. can be correctly detected by, for example, changing a threshold to a test pattern 
with gradation nature, and incorrect detection at a defect detection process can be reduced. 
[0025] Since a test printing process is performed [ according to invention of claim 7 ] to printing only to 
the print nozzle or nozzle group used for a use schedule or printing in addition to the operation 
effectiveness of invention of claim 3, it can cut down spending the amount of ink used at a test printing 



process, and the processing time beyond the need. Therefore, effective print nozzle processing is attained. 
[0026] According to invention of claim 8, by having established the cleaning process which cleans the 
defect print nozzle or nozzle group detected at the detection process in addition to the operation 
effectiveness of invention of claim 3, a defect print nozzle is blinding, and a thing avoidable by performing 
washing etc. will be maintained automatically, and serves as a more user-friendly ink jet printer with an 
image reader which is easy to use. 

[0027] When in addition to the operation effectiveness of invention of claim 3 said test printing process is 
performed and a defect print nozzle or a nozzle group is still again after a cleaning process according to 
invention of claim 9, since it warns a user of exchange of a print nozzle or a nozzle group, a user becomes 
exchangeable [ a print nozzle ] by suitable timing. Therefore, a user can always do printing in the good 
condition while being able to use it, without being conscious of exchange of a print nozzle etc. 
[0028] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail 
with reference to a drawing. The block diagram of the whole system of the ink jet printer A with scanner 
equipment of this invention for image reading is shown in drawing 1 . The image reader with which one 
in drawing 1 is used for a sc ann er, a copy, etc., and 2 A color-coordinate-system transform-processing 
system, In 3, CPU and 4 RAM for image data, and 6 for Program RAM and 5 Program ROM 7 a computer 
and 9 for a test pattern image data and 8 The **** panel section, 10 - for a sensor and 13, as for a head 
control section and 15, the image-data image -processing section and 14 are [ a display and 11 / feeding / 
delivery control section and 12 / the print head section and 16 ] nozzle cleaning equipment whenever 
[greenhouse]. 

[0029] It is equipment which copies with the scanner which is the image reader 1, or scans the 
manuscript image of one line to capture at a time by CCD (Charge Coupled Device), changes into a digital 
signal according to image concentration, and carries out and outputs the shading processing which are 
sensibility dispersion for every pixel of an R(red)/G(Green)/B (blue) image data, and amendment of 
lighting unevenness. 

[0030] The color-coordinate -system transform-processing system 2 performs processing for changing into 
the image data of C (cyanogen)/M(Magenta)/Y (yellow) /K (black) the R/G/B image data sent from a 
scanner 1, and sending to CPU3. 

[0031] It connects with a program RAM 4, RAM5 for image data, a program ROM 6, the test pattern 
image data ROM 7, the **** panel 9, a display 10, the control section 11 of feeding and conveyance, the 
temperature-and-humidity sensor 12, and the image -processing section 13, and CPU3 operates according 
to the program stored in the program ROM 6. 

[0032] RAM 4 and 5 is used as a storage region of the working-level month of CPU3, and is used also for 
the information and the image data storage in various systems. The image data for performing program 
for each ROM 6 and 7 operating the program of operation and each system module of CPU3 and test 
pattern printing etc. has memorized the contents which must be held even if a power source is intercepted, 
[0033] The control-panel section 9 is a control unit which sends the information for the various inputs 
from a user to ****** and CPU3, and a display 10 is a display which displays and carries out the message 
of the condition of various systems to a user. Feeding / delivery control section 11 controls feeding and 
conveyance of print media to the information from CPU3. 

[0034] The image-data image-processing section 13 accumulates the image data sent from the image 



reader 1 (scanner) temporarily, and the image data is an alphabetic character image, a photograph, or the 
processor that, and performs filtering to the image or performs halftone processing etc., and it also has 
comparison processing of a nozzle test pattern for the temperature -and- humidity sensors 12 to be various 
sensors which act as the monitor of the operating environment of each part of ink jet printer with scanner 
equipment A, and performed. [ a processor ] [ distinguish ] 

[0035] To be able to process the image data sent from the image-data image-processing section 13 in the 
print head section 15, it controls or the head control section 14 controls carriage 34 (refer to drawing 4 ). 
The print head section 15 is regurgitation equipment which prints the ink of each color to print media 
using the information from said head processing section 14. Nozzle cleaning equipment 16 cleans a defect 
nozzle, when the poor nozzle for printing which was prepared in the print head section 15 and which 
carries out the regurgitation of the ink occurs. 

[0036] Drawing 2 is the outline perspective view of the whole ink jet printer with scanner equipment A, 
and the outline configuration is carried out from the scanner section 1 which is an image reader, and the 
printer section 18 to print. The scanner section 1 has the manuscript covering 20 with which it is made 
for the exposure light from the lamp 28 which pressed down and mentions later the manuscript base 19 
and it which place a manuscript, and the reflected light not to leak, and explains it with reference to 
drawing 3 about the outline configuration in the scanner section 1. 

[0037] Drawing 3 is the outline sectional view showing the optical system inside [ 17 ] a scanner in 
operation. If a manuscript 26 is set on the platen glass 25 which is transparent and colorless sheet glass 
and an image read order is made, the source lamp 28 of the illumination light arranged so that it may be 
located under the platen glass 25 and light may be irradiated towards platen glass 25 will light up, and 
the light by which this exposure light was ******( e d) and compared with the manuscript 26 will reflect 
the light of a certain wavelength according to the color drawn on the manuscript 26. Incidence of the light 
of this reflected wavelength is carried out to CCD33 through mirrors 29, 30, and 31 and the through lens 
32. The light by which incidence was carried out to CCD33 is changed into an electrical signal according 
to the quantity of light. In reading of a color picture, at this time, it is changed into an electrical signal for 
every wavelength region of RGB. In addition, the standard white sheet 27 is a white sheet used in order 
to perform shading processing which performs amendment of sensibility dispersion for every pixel, and 
lighting unevenness before performing reading of a manuscript 26. 

[0038] Moreover, the printer section 18 shown in drawing 2 is equipped with the body of a printer, and the 
control panel 9 for a user to direct to the feed section 21 which carries out the set receipt of the print 
media, such as paper and an OHP form, the delivery unit 22 which discharges said print media which 
printing ended, and the whole equipment A and a display 10. The detail inside the body of a printer is 
explained with reference to drawing 4 </A> . 

[0039] Drawing 4 shows the internal outline configuration of the printer section 18 for printing with the 
perspective view in operation. The ink head 40 as the ink jet printer A itself indicated to be to drawing 5 , 
and the carriage 34 with which the ink tank 41 put the cartridge of ****** each color on one, The carriage 
shaft 35 for carriage 34 scanning and keeping a gap with print media P constant, Rota 36A which aligns 
with rotation of the carriage motor 36 for making the carriage 34 scan and the carriage motor 36, and 
rotates, and carriage ** RUTO 37 passed by anchoring at the ends through follower roller 36B, The 
outline configuration is carried out by the head cleaning section 39 which cleans the ink nozzle 42 of the 
ink head 40 prepared near the edge of the conveyance roller 38 which guides print media P, and the 



carriage shaft 35. 

[0040] While carriage 34 makes penetration engagement of the sliding of the carriage shaft 35 free in the 
lower part, the carriage belt 37 is being fixed to the top side. Therefore, if the carriage motor 36 rotates, 
the rotation is transmitted to the carriage belt 37, and while it aligns with it and carriage 34 is supported 
by the carriage shaft 35 and the carriage belt 37, it will reciprocate. And since the conveyance roller 38 
which the location where carriage 34 reciprocates meets caudad, and guides print media P has been 
formed, while print media P will pass through between the conveyance roller 38 and carriage 34 and 
controls rotation of the conveyance roller 38 and the carriage motor 36 in accordance with a printing 
instruction, it becomes print media P printable [ a manuscript image ] by carrying out the regurgitation of 
the ink to the 40th page of an ink head from the ink nozzle 42 formed in the shape of an array. In addition, 
in order to perform more exact printing, the carriage motor 36 grade is driven with the servo motor in 
which position control is possible. 

[0041] The outline of the printing process of the ink jet printer A in the above-mentioned configuration is 
explained. First, when Form P is laid in the feed section 21 connected with the printer section 18, a 
manuscript 26 is placed on the printing demand based on the image information from a computer etc., or 
platen glass 25 and the copy carbon button on the control-panel section 9 is pushed by the user, Form P is 
conveyed from^the feed section 21, and the printer section 18 is reached. 

[0042] The printer section 18 scans the ink carriage 34 supported by the ink carriage shaft 35, and image 
information is printed on Form P by carrying out the regurgitation of the ink from the required ink head 
40 in connection with it corresponding to image information. At this time, a form stops and conveyance of 
the form P with which the ink carriage 34 is equivalent to two or more parts for the ink nozzle which the 
ink head 40 has when the scan of one line (one direction) is completed is made. Thus, the image 
information in ink is written in on Form P by the above-mentioned processing continuing and carrying it 
out in the printer section 18, corresponding to image information. The recorded form P is discharged by 
the tray which is a delivery unit 22, and a user is provided with it as a printing object. 
[0043] the detailed hole which drawing 6 shows the perspective view of the ink head 40 of an ink jet 
printer A, was usually equipped with each head of black ink (K), cyanogen ink (C), Magenta ink (M), and 
yellow ink (Y), and ZURA and arranged the phase shift on each head - the ink nozzle [ be / it ] 42 is given. 
In this operation gestalt, the cyanogen head CH which makes 1 block what shifted the nozzle location of 
three pieces which constitutes each line, carries out n block juxtaposition formation and makes n line 
three trains a unit, the Magenta head MH, and the yellow head YH are arranged to parallel in this 
sequence. Moreover, it adjoined in the direction of a train of said three heads CH, MH, and YH, and the 
black head KH of the same configuration as what doubled these three heads CH, MH, and YH is formed. 
In addition, with this operation gestalt, although n line three trains explained the array of a head, it is 
not limited to this. Moreover, one diameter of a nozzle of each of said ink nozzle 42 consists of dozens of 
micrometers, and is made with the micro-machining technique. 

[0044] The enlarged drawing of said ink head 40 is shown in drawing 7 . This ink nozzle 42 is a part which 
affects image quality most on image formation, and when blinding, such as ink to an ink nozzle 42 and 
dust, etc. occurs, it will cause image quality degradation instantly. It roughly divides into the 
regurgitation approach of the ink from this ink nozzle 42 now, and those with two kind and its 
regurgitation principle are shown in drawing 8 . As the 1, there is a piezo method which makes the ink of 
the ink room 44 breathe out according to deformation of the piezo-electric element 43 of drawing 8 (a), 



and the BAPURU jet method or thermal method which makes the ink in the ink room (nozzle) 46 breathe 
out with the air bubbles which generate a ceramic heater 45 with heat in preparation for the inside of the 
nozzle of drawing 8 (b) as 2. 

[0045] Moreover, there is a technique of ink as an important element of an ink jet printer. Ink influenced 
hard dependability and has contributed it to the printing quality which is the last output greatly. Ink 
consists of many chemicals, such as an additive for adjusting the color which is a coloring agent, the 
wetting agent which prevents **** of the solid content deposit in ink, or ink, PH, and ink physical 
properties, and a penetrating agent. 

[0046] Next, the test printing mode whether the ink nozzle 42 of the ink jet printer A with scanner 
equipment which gave [ above-mentioned ] explanation is functioning correctly, and for diagnosing is 
explained, referring to drawing 1 and the flow chart of 9. The image data of the test pattern with which it 
is remembered to ROM7 that CPU3 goes into test printing mode is loaded, and it transmits to the 
image -processing section 13 (Si, S2). The image data by which the image data of the test pattern with 
which the image-processing section 13 which received data was transmitted has been sent to delivery and 
the head control section 14 to the head control section 14 is sent to the print head section 15, and the test 
pattern is printed by Form P (S3), (test pattern printing sample) 

[0047] An example of the above-mentioned test pattern printing sample is shown in drawing 10 . One dot 
of test patterns of this operation gestalt is hammered out at a time on discharge space in all nozzles to ink 
in order from the nozzle of the 1st each of the head CH for cyanogen, the head MH for Magentas, the head 
YH for yellow, and the head KH for blacks, and as shown in drawing 10 , as for each color sample, pattern 
printing is carried out to a slash condition. It detects the ink nozzle 42 of what position is carrying out 
blinding by reading the test pattern broken-line part of the shape of this straight line. 
[0048] Next, the above-mentioned test pattern printout sample is read with the scanner which is the 
image reader 1 (S4). The resolution of reading of this scanner is the same as the resolution of an ink 
nozzle 42, or to be more than it is desired. It is because printed ldot can read at least one half, but it may 
be unable to **** in a scanner side as 1 pixel or 2dot may carry out an incorrect judging to detection of the 
blinding of the nozzle of reading as 1 pixel, when it reads with the scanner of resolution lower than an ink 
nozzle 42. 

[0049] Next, the image data of the test printing pattern read with the scanner 1 is changed into the data 
of cyanogen, a Magenta, yellow, and black by the color-coordinate-system conversion system 2, and is 
inputted into the image-data image -processing section 13 through CPU3. Here, as, a result of having 
compared the recognition result and threshold for every pixel, judging that a poor nozzle is nothing when 
it is as a result of [ than a threshold / larger ] recognition, and carrying out threshold processing similarly 
about all pixels, when there is no poor nozzle, nozzle test printing mode is ended (S5, 6, 7, 8 and 10). 
However, when at least 1 pixel of pixels smaller than a threshold is in a comparison result, it detects with 
a poor nozzle, and CPU3 displays nozzle cleaning directions on a display 10 (S9, 10). 

[0050] Drawing 11 is what looked through the conditions which shift to the test printing mode which gave 
[ above-mentioned ] explanation with the block diagram, and shows an example of a control panel 9 and a 
display 10 to drawing 12 . When the power source 72 of Equipment A turns on (S20), it sets up so that it 
may go into the test printing mode (S33) of an ink nozzle 42 by the program beforehand memorized to 
ROM6. Although nozzle blinding may occur while being left by Equipment A by this over a long period of 
time, always stabilized high definition printing is enabled at the time of use. Moreover, when the power 



source 72 of Equipment A is turned off conversely (S21), you may set up so that it may go into the test 
printing mode (S33) of an ink nozzle 42 by the program beforehand memorized to ROM6. Even if it is left 
by this by the next use over a long period of time, generating of nozzle blinding is prevented beforehand 
and always stabilized high definition printing is attained. 

[0051] Moreover, when it acts as the monitor of the neglect time amount and it is left by the timer which it 
had in CPU3 of Equipment A and which is not illustrated beyond fixed time amount (S22), it is set up so 
that it may go into the test printing mode (S33) of a nozzle 42 by the program feared the account of **. 
Although it is not used what a user looks at Equipment A and is using it frequently, and over a long period 
of time, distinction is very difficult, but when the relation between a neglect period and nozzle blinding 
generating is known experientially, even if it is the case where it is left by memorizing the period 
beforehand over a long period of time, high definition printing which measures were taken to nozzle 
blinding and was always stabilized is attained. 

[0052] Moreover, when the value more than [ through the print number-ofsheets counter which it had in 
CPU3 of Equipment A and which is not illustrated ] fixed is reached (S23), it is set up so that it may go 
into nozzle test printing mode (S33). By the increment in the count of printing, since the probability of 
getting ink ** and dust blocked in a nozzle is high, always stabilized high definition printing is attained 
under supervising with a print number-of- sheets counter. Since it was the same, when the value more 
than [ through the print time amount timer which it had in CPU3 of Equipment A and which is not 
illustrated ] fixed is reached (S24), it is set up so that it may go into the test printing mode (S33) of a 
nozzle. High definition printing which measures were taken to the nozzle blinding by the increment in 
the count of printing by this, and was always stabilized is attained. 

[0053] Moreover, since the probability of getting ink ** and dust blocked in a nozzle 42 at a nozzle is high 
when the printing value more than [ through the dot printing counter which was formed in CPU3 and 
which is not illustrated ] fixed is reached (S25), it is set up so that it may go into test printing mode (S33) 
automatically. Measures are taken to the nozzle blinding by the increment in the count of printing by this, 
and always stabilized high definition printing is attained. Moreover, when the printing time amount more 
than [ which has minded similarly the dot printing timer which it had in CPU3, and which is not 
illustrated ] fixed is reached (S26), it is set up so that it may go into the test printing mode (S33) of a 
nozzle, and high definition printing which measures were taken to the nozzle blinding by increase of the 
count of printing, and was always stabilized is attained. 

[0054] Moreover, when the print directions instruction from the control unit 9 or computer 8 of 
Equipment A is issued (S27), before performing the print, it is set up so that it may go into the test 
printing mode (S33) of an ink nozzle 42. Measures are taken to nozzle blinding to the nozzle blinding by 
long-term neglect before printing actuation by this, and always stabilized high definition printing is 
attained. 

[0055] Moreover, when the high-definition printing medium is chosen in form selection of a control unit 9 
or the print directions instruction from a computer 8 (S28), before performing the print, it can set up so 
that it may go into the test printing mode (S33) of a nozzle. This reduces useless use of an expensive 
printing medium to the nozzle blinding by long-term neglect, and always stabilized high definition 
printing is attained. 

[0056] Moreover, when the print termination instruction from the printer section 18 of Equipment A is 
issued (S29), it can set up so that it may go into the test printing mode (S33) of a nozzle 42. High 



definition printing which the cure against nozzle blinding by the paper powder by the time of printing etc. 
of was attained by this, and was always stabilized is possible. 

[0057] moreover, the form which the print termination instruction was taken out from the printer section 
18 of Equipment A, and was then used - a regular paper or when the printing medium below [ its ] 
equivalent is chosen (S30), after performing the print, it can set up so that it may go into the test printing 
mode (S33) of a nozzle. This prevents the futility and blinding of the expensive ink head 42 to the nozzle 
blinding by the paper powder by the time of printing etc., and always stabilized high definition printing is 
attained. 

[0058] Moreover, through the temperature-and-humidity sensor 12 of Equipment A, when the 
environmental variation of monitor Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. is large 
(S3l), change of the installation environment of Equipment A is set up so that it may go into test printing 
mode (S33). High definition printing which prevented the useless blinding of the expensive ink head 42 to 
the nozzle blinding by desiccation etc. by this, and was always stabilized is possible. 

[0059] Moreover, when a user wants through the selection carbon button 74 in the test pattern printing 
mode which it had on the control unit 9 of Equipment A (S32), it sets up so that it may go into test 
printing mode (S33). By this, usual is a special time of a different user using it, image degradation by 
peach blinding is prevented, and always stabilized high definition printing is attained. 
[0060] Moreover, cleaning of the ink head 42 can be chosen by pushing the cleaning mode carbon button 
73 on a control unit 9. 

[0061] Next, if test printing mode (S33) is set up under said explained nozzle test print condition 
(S20-S32), according to directions of the program memorized by the program ROM 6, the test pattern 
ME JI data which loaded the test pattern image data and were loaded to the printer 18 section will carry 
out printing activation of CPU3. 1 pixel of ink is breathed out at a time in order in monochrome from eye 
ink nozzle watch of the head CH for cyanogen, the head MH for Magentas, the head YH for yellow, and 
the head BH for blacks, and this test pattern turns into a test pattern. 

[0062] Drawing 13 shows the experimental result for the count of printing of a test pattern using the 
predetermined ink nozzle 42 without a defect about the printing condition of the test pattern at the time 
of [ instead of 1 time ] carrying out multiple times activation. In drawing 13 , it is the graph which made 
the axis of abscissa the printing number of sheets of a test pattern, and made the axis of ordinate the rate 
of a poor nozzle judging result correct answer. As this graph showed, in the case where they are the case 
where the count of printing activation of a test pattern (number of sheets) is 1 time, and multiple times, it 
turned out that the direction the rate of a correct answer printed correctly carried out [ the direction ] 
multiple-times printing is good. 

[0063] Next, from the test pattern printed according to the above-mentioned conditions, the detection 
means of the blinding part of an ink nozzle 42 is explained. With this operation gestalt, the pixel into 
which read in and the pixel which should be read essentially are not read in the test pattern printed by 
using the image reader (scanner) 1 effectively is detected, and a defect nozzle part is pinpointed. 
[0064] A test pattern sample is specifically first set on the platen glass 25 which is transparent and 
colorless sheet glass, light is irradiated with a lamp 28 at a manuscript, and incidence of the reflected 
light of wavelength according to the color drawn on the manuscript is carried out to CCD33 through each 
mirrors 29, 30, and 31 and the through lens 32. The light which carried out incidence to CCD33 is 
changed into an electrical signal according to the quantity of light, and, in reading of a color picture, is 



changed into the electrical signal for every wavelength region of RGB at this time. Each image data of 
this R/G/B performs shading processing for the illuminant cloth property of the each dispersion of CCD 
and the source lamp of the illumination light which were put in order by main scanning direction 1 train 
to make it amend, and changes it into the signal of cyanogen / MAZENDA / yellow / black from the signal 
of R/G/B by processing of the next color -coordinate -system conversion. When the resolution at this time 
uses the scanner of 300dpi, the 1-pixel diameter of dot is about 80-85 micrometers, and it consists of 40-45 ' 
micrometers at the time of 600dpi. Here, when the resolution of the nozzle 42 which performed test 
pattern printing is the same as the resolution by the side of a scanner 1 at 300dpi, it does not have a 
problem, but when different, resolution transform processing must be performed so that it may become 
the same resolution. 

[0065] Moreover, since dispersion produces the reading data of this input system somewhat including the 
error of a processor, selection of a count of reading of a check printing pattern is enabled, and the result of 
having conducted the reading precision experiment to the count of reading is shown in drawing 14 . At 
drawing 14 , it reads on an axis of abscissa, the rate of a nozzle blinding condition decision result correct 
answer is shown on the count and the axis of ordinate, and it turned out that the direction which read the 
rate of a correct answer which judged the blinding condition of a nozzle correctly two or more times is 
good by the case where they are the case where the count of reading of a printing pattern is 1 time, and 
multiple times. Therefore, in order to read and to raise precision with this operation gestalt, reading 
processing of multiple times is performed. 

[0066] Next, it explains, referring to drawing 1 , the flow chart of 15, and drawing 1 6 about the detection 
approach of nozzle blinding. As for the ink head 40 used with this operation gestalt, the number of nozzles 
is [ cyanogen, a Magenta, and the yellow of the resolution of a nozzle ] 300dpi using the thing of 99 nozzles, 
respectively. 

[0067] If there is an instruction in nozzle printing mode based on the conditions first described above 
(S40) A test pattern is printed (41 S 42), the sample is read by the image reader (scanner) 1 (S43), and the 
image data outputted from the image reader (scanner) 1 is set in the image -processing system 2. 
Color-coordinate -system transform processing is performed (S44), and resolution conversion is carried out 
so that it may become the resolution same next as a printing nozzle (S45). Since the scanner 1 also used 
the thing of 300dpi this time, resolution conversion was unnecessary. 

[0068] Next, it matches with a nozzle, and inputs into the image-data box (memory) IB as shown in 
drawing 16 (a) for which the input value of the image datas from the 1st to the Nth was prepared by the 
image-processing section 13 through a detection means (S46) to detect the dot start location of the 1st 
nozzle which is not illustrated in order (S47), and a certain fixed threshold and fixed comparative 
judgment are performed for that inputted each image data (48 S 49). The image-data box IB is in the 
condition which shows in drawing 16 (a) according to an initial state, and is changed into each data of 
drawing 16 (b) by the input (S50) of the image data of a step (S47), and the existence data of blinding 
further shown in drawing 16 (c) through predetermined threshold processing of a step (S5l) are created. 
And if it is detected that the defect has occurred based on the image-data box IB of drawing 16 (c) in the 
2nd of a yellow nozzle, the 3rd, and the 9th 98th [ the ] of a Magenta nozzle, the warning message of a 
poor nozzle will be displayed on a display 10, and the correspondence of cleaning, exchange, etc. of a user 
will be attained based on the warning (53 S 54). 

[0069] by drawing 16 , although the measurement result about the case of binary printing data was 



shown, the detection approach of the nozzle blinding come out and using the nozzle in which the 
multiple -value gradation printing is possible which the thing which can print a light color also has with 
the gradation nature of a multiple value is explained to the class of ink head. In starting, as shown in 
drawing 17 and ** (a) of 18, 19, and 20 as a test printing pattern, it prepares the image -data box IB which 
inputs memory data gradually beforehand to compensate for change of gradation nature. And drawing 17 
and the data shown in ** Ob) of 18, 19, and 20 are obtained, and the result of having printed and read the 
test printing pattern carries out threshold processing of said data with the threshold according to each 
phase further, obtains the ** (c) result of drawing 17 , and 18, 19 and 20, and makes a nozzle blinding 
condition judgment. In addition, the threshold according to each phase in this operation gestalt was set to 
214, 150, 96, and 32 to drawing 17 , and 18, 19 and 20 at sequence. By this processing, decision of the 
blinding condition of a nozzle becomes possible appropriately also at a light test printing sample with 
gradation nature. 

[0070] Moreover, also according to the class of ink to be used, since it is possible, it attaches in that case 
and printing with gradation nature is explained. The case where ink and photograph ink with the 
gradation nature instead of usual ink are used is explained with reference to drawing 21 . As shown in 
drawing 21 (a) before an image-data input, the test pattern which has carried out memory was the same 
as the case where said ordinary ink is used, but although the result of having read the test printing 
sample was max as printing gradation expression capacity of a nozzle as an image data, it turned out that 
the almost same value as the time ( drawing 19 ) of the printing gradation expression capacity when 
using ordinary ink as shown in drawing 21 (b) being one half is shown. Therefore, when saturation of ink 
is low, it becomes possible by changing a threshold according to the condition corresponding to the 
photograph ink, and carrying out a comparative judgment to detect a blinding condition correctly also 
about ink heads, such as photograph ink of a light color. 

[0071] Although the case where always breathed out ink from all nozzles and a defect nozzle was detected 
was explained by the detection approach of the blinding of said explained nozzle 42, in order to detect 
blinding more efficiently and effectively, how to detect by fewer nozzles is explained. If a laser beam 
printer is the nozzle, for example, monochrome printing, used for printing as the 1st means, blinding will 
be beforehand detected for the nozzle head 40 which will use the head KH for black for next printing like 
the head CH for cyanogen, the head MH for Magentas, and the head YH for yellow if it is color printing 
again. A detail is explained referring to the flow chart of drawing 22 . 

[0072] first, if a print instruction is sent from CPU3, the ink head (all nozzles, black, and a color - a 
photograph color nozzle) then used will choose -- having (S61-S64) - the class (2 gradation, 
multiple value gradation) of printing gradation nature is chosen (S65-S67). And according to the class of 
the selected ink head 40 and printing gradation nature, the nozzle check of a nozzle 42 which performs 
blinding detection is performed (S68-S87). Thus, reduction of ink required for test pattern printing, the 
processing times, etc. can be performed by detecting blinding beforehand only to the ink head 40 and ink 
nozzle 42 which are used behind, and it enables a maintenance to carry out about nozzle blinding 
efficiently. 

[0073] Efficient processing is attained even if the 2nd means carries out blinding detection to said the 1st 
means and reverse ex post only to the nozzle used for printing. In this case, the flag field which shows the 
use hysteresis of a nozzle to which memory is prepared, the flag corresponding to the nozzle head 40 used 
by the last printing is searched, and a blinding check is performed only about the used head 40 



corresponding to that searched flag, or a nozzle 42. For example, when the last printing is printing of only 
black ink, blinding detection will be performed only to the head KH for black. Therefore, also in this case, 
the settled processing time can also be shortened by ink consumption of the need minimum. 
[0074] As for the nozzle 42 with which clogging was detected by the blinding detection means which gave 
[ above-mentioned ] explanation, cleaning of a clogging part is performed by the nozzle head-cleaning 
device 16 (KURI NINNGU mode). In addition, the shift to KURININNGU mode can be performed by 
being two kinds with the case where it is based on the case where it is based on a user instruction, and 
automatic setting. When are based on a user instruction, and a clogging nozzle is detected, based on the 
test printing output of nozzle blinding, on a display 10 (refer to drawing 12 ), it warns a user by the 
display of a nozzle cleaning instruction, and enters at nozzle cleaning actuation of the ink head 40 
through the cleaning mode carbon button 73 on the control-panel section 9 by activation hope of a user of 
cleaning actuation. On the other hand, in shifting to KURININNGU mode in automatic setting, if a 
clogging nozzle is detected, it will clean the ink head 40 in the head cleaning section 39 of the nozzle 
head-cleaning device 16, without waiting for an instruction of a user. 

[0075] Cleaning actuation of the ink head section 40 is shown in drawing 23 . Usually, although the 
carriage 34 after a printing halt is outside from the form width of face Wl in the home position PI on the 
overrun (run-up section) field W2, or the location of P2, when nozzle cleaning actuation is chosen, it is 
made to **** carriage 34 in the head cleaning section 39 of the nozzle head-cleaning device 16, and cleans 
the ink head 40. After cleaning termination returns to the usual home position 1 or 2 again. 
[0076] Moreover, cleaning actuation of the above-mentioned ink head 40 is explained, referring to the flow 
chart shown in drawing 24 about a means to clean more effectively, although the ink head 40 whole 
surface is cleaned. Since it is exactly detectable per a nozzle block or nozzle from the image -data box IB 
which a blinding nozzle indicates above-mentioned gave explanation to ** (c) of 21 from a service 
condition or drawing 16 (S90-98), efficient cleaning actuation is realizable by cleaning only a 
corresponding ink head (S99-101). 

[0077] Next, the schematic diagram of the head cleaning section 39 is explained with reference to drawing 
4 and 25. For example, since the ink heads 40 to be cleaned are a Magenta and yellow when the result of a 
nozzle check is the image-data box IB of drawing 16 (c), the cleaner putt 100 which washes a nozzle 
operates only the part corresponding to a Magenta and yellow, and cleans a nozzle 42. Thereby, the 
amount of ink beyond the need and business time amount of cleaning actuation are made few at cleaning 
actuation. In addition, when based on a user instruction, the message of cleaning termination is 
performed to a display 10 with termination of cleaning. 

[0078] In the case of drawing 25 , the unit of the ink nozzle 42 to clean was shown per each color ink head, 
but it carries out more desirably per the predetermined block which constitutes each color nozzle, for 
example, one line, (three nozzles). The schematic diagram of the head cleaning section 39 which cleans 
only an ink nozzle block to be cleaned [ this ] is shown in drawing 26 . For example, in cleaning based on 
the image-data box IB result of drawing 16 (c), the required ink heads 40 of cleaning are the 3rd block of a 
Magenta head, the 33rd block, and the 1st block of a yellow head, and then, the cleaner putt 101 operates 
only the 3rd of a Magenta head, the 33rd block, and the 1st block of a yellow head, and cleans a nozzle 42. 
By this cleaning actuation, the amount of ink beyond the need and business time amount of cleaning 
actuation are made few. 

[0079] Furthermore, an ink nozzle 42 is desirably cleaned in each nozzle unit, and the schematic diagram 



of the head cleaning section 39 is shown in drawing 27 . For example, in as a result of drawing 16 (c), ink 
heads to he cleaned are the 9th of the Magenta head MH, the 98th, the 2nd of the yellow head YH, and 
the 3rd, and only the part corresponding to the 9th of the Magenta head of the cleaner putt 102, the 98th, 
the 2nd of a yellow head, and the 3rd operates, and they clean a nozzle 42. By this cleaning actuation, the 
amount of ink beyond the need and business time amount of cleaning actuation can be lessened more. 
[0080] By the above-mentioned explanation, when it was judged that there , is a poor nozzle, the case 
where it warned a user of a message was explained to the display 10, but you may set up so that cleaning 
actuation may be started automatically, as described above. In starting cleaning actuation automatically, 
test pattern printing for the second time is performed after cleaning termination of a nozzle, a nozzle 
check is again performed from the printing data, and it becomes possible effectively to carry out by 
blinding still repeating cleaning of a blinding nozzle or a nozzle group automatically further in a certain 
case. And even if it repeats cleaning of a nozzle 42 two or more times and performs it, when blinding is not 
canceled, since suitable printing cannot be performed, the exchange message of the ink head 40 is 
displayed on a user, by warning of it being at the exchange stage of the ink head 40, it becomes 
exchangeable [ the ink head 40 ] to suitable timing, and always good printing is secured. The flow chart of 
the process which warns drawing 28 of exchange of the above-mentioned ink head 40 is shown. In 
addition, it is the process as the so-called above mentioned test pattern printing process and the blinding 
test check process of a nozzle that test printing mode (S110) to the warning message display (S120) to a 
display is the same, and explanation is omitted. 

[0081] First, the detection process of a poor reading nozzle is performed (S110-S117). In CPU3, the count 
N which the poor nozzle generated is counted at the same time it displays the warning message to a 
display 10 (119 S 120), when a nozzle fault is detected (S121). And if the count N of continuation which 
the poor nozzle generated is less than 3 times, it shifts to the cleaning mode (S122) of the ink head 40, and 
the ink head 40 will be cleaned and it will shift to test printing mode OS 110) again after cleaning 
termination. On the other hand, when the count N of continuation which the poor nozzle generated 
becomes 3 times, it is judged as the unrestorable abnormalities by the bad debt of the ink in the heater 
section which is not illustrated etc., the message of exchange of the ink head 40 is displayed to a user 
(S124), and the nozzle diagnostic mode is ended (S123). In this case, the message which tells 
abnormalities (ink head exchange) is displayed on a display 10 through CPU3. 

[0082] As mentioned above, when blinding is not canceled as a multiple -times line in nozzle cleaning, by 
warning a user of it being the exchange stage of the ink head 40, exchange of the ink head 40 is made to 
suitable timing, and always good printing is secured. In addition, to perform from test printing mode 
(S110) to nozzle cleaning mode (S122) automatically, it is necessary to form the equipment which draws 
the test pattern printing sample sent to the delivery unit 22 on the manuscript base 19. 
[0083] 

[Effect of the Invention] It becomes possible by diagnosing the nozzle function of an ink jet printer with an 
image reader according to this invention, and maintaining a print nozzle, if a fault is detected to supply 
the quality image always stabilized as an image finally outputted on print media as explained above. 
[0084] Since it becomes possible to perform an image judging mechanically by using effectively and 
reading the image reader (scanner) which put side by side the **** test pattern by this invention in order 
to already perform a scanner and a copy, it is not necessary to attach a reader anew for a diagnosis of a 
nozzle function. Moreover, printing decision of the test pattern by subjectivity is lost, an accurate result 



can be obtained and error decision is lost. 

[0085] Moreover, since cleaning actuation is automatically started when there are time amount 
compaction for judging and a poor nozzle, since a poor nozzle is judged automatically, troublesome 
actuation is lost. 

[0086] When the blinding of a printer nozzle has occurred, since a poor nozzle generating part is 
investigated from a decision result and a printer nozzle is cleaned in necessary minimum cleaning 
actuation, the amount of ink required for cleaning and the business time amount of cleaning actuation 
can be reduced. 

[0087] Moreover, printing of a light color etc. can also detect a defect nozzle appropriately by detecting by 
changing a threshold according to the class of test pattern printed at a detection process. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the block diagram of the system of the ink jet printer A with reading image ****** 
concerning the operation gestalt of this invention. 

[Drawing 2l It is the perspective view of the ink jet printer A with reading image ****** concerning the 
operation gestalt of this invention. 

[Drawing 31 It is the operation-explanatory view of the optical system of image ****** l. 

[Drawing 4l It is the operation-explanatory view of the printer section 18 concerning the operation gestalt 

of this invention. 

[Dr awing 51 It is the perspective view of the print ink head 40 of the printer section 18 concerning the 
operation gestalt of this invention. 

[Drawing 61 It is the bottom view of the print ink head 40 concerning the operation gestalt of this 
invention. 

[Drawing 71 It is the enlarged drawing of the base of the print ink head 40 concerning the operation 
gestalt of this invention. 

[Drawing 31 It is the operation-explanatory view of the ink regurgitation principle (an a-piezo method, b: 
Bubble Jet) of the head nozzle of an ink jet printer. 

[Drawing 9l It is the flow chart in the test printing mode concerning the operation gestalt of this 
invention. 

[Drawing 101 It is the explanatory view of a test printing pattern. 

[Drawing 111 It is the block diagram showing the conditions for shifting to the test printing mode 
concerning the operation gestalt of this invention. 

[Drawing 121 It is the schematic diagram of the control panel of the ink jet printer A with image ****** 
concerning the operation gestalt of this invention. 

f Drawing 131 It is the graph using the ink jet printer A with image ****** concerning the operation 
gestalt of this invention which shows the rate of a poor nozzle judging result correct answer to test 
pattern printing number of sheets. 

[Drawing 141 It is the graph using the ink jet printer A with image ****** concerning the operation 
gestalt of this invention which shows the rate of a poor nozzle decision result correct answer to the count 
of test printing pattern reading. 

[Drawing 151 It is the flow chart of a poor nozzle detection process using the nozzle check pattern of the 
ink jet printer A with image ****** concerning the operation gestalt of this invention. 



fDrawing 161 It is the contents explanatory view of image-data box IB in case the nozzle check pattern 
concerning the operation gestalt of this invention uses binary printing data. 

fDrawing 171 It is the contents explanatory view of image-data box IB in the case of using the 
multiple -value gradation nozzle check pattern concerning the operation gestalt of this invention. 
fDrawing 181 It is the contents explanatory view of image-data box IB in the case of using the 
multiple -value gradation nozzle check pattern concerning the operation gestalt of this invention. 
fDrawing 191 It is the contents explanatory view of image-data box IB in the case of using the 
multiple-value gradation nozzle check pattern concerning the operation gestalt of this invention. 
fDrawing 201 It is the contents explanatory view of image-data box IB in the case of using the 
multiple-value gradation nozzle check pattern concerning the operation gestalt of this invention. 
fDrawing 2ll It is the contents explanatory view of the image -data box IB in the case of using the binary 
gradation printing data at the time of photograph ink use. It comes out. 

fDrawing 221 It is the flow chart in the nozzle check mode concerning the operation gestalt of this 
invention. 

fDrawing 23] It is the operation explanatory view of the ink carriage 34 concerning the operation gestalt 
of this invention. 

fDrawing 24l It is the flow chart in the nozzle cleaning mode concerning the operation gestalt of this 
invention. 

fDrawing 251 It is the operation explanatory perspective view of the cleaner putt 100 cleaned for every 
color nozzle concerning the operation gestalt of this invention. 

fDrawing 26l It is the operation explanatory perspective view of the cleaner putt 101 cleaned for every 
color nozzle concerning the operation gestalt of this invention. 

fDrawing 271 It is the operation explanatory perspective view of the cleaner putt 102 cleaned for every 
color nozzle concerning the operation gestalt of this invention. 

fDrawing 281 It is the flow chart of the ink head nozzle diagnostic mode of the ink jet printer A with image 

****** concerning the operation gestalt of this invention. 

[De scrip tion of Notations] 

A An ink jet printer with scanner equipment 

1 Image Reader (Scanner) 

2 Color-Coordinate-System Transform Processing 

3 CPU 

7 Test Pattern Image Data ROM 
10 Display 

13 Image-Data Image -Processing Section 

14 Head Control Section 

15 Print Head Section 

17 Scanner Section 

18 Printer Section 

39 Nozzle Cleaning Section 

40 Ink Head 

41 Ink Nozzle 

IB Image -data box 



CH Head for cyanogen 
MH Head for Magentas 
YH Head for yellow 
BH Head for black 
100, 101, 102 Cleaner pad 



[Translation done.] 
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[1*^95] «WE^A«mxs«trt, «nE^ hpp* 



2 

y 1/9(0*71) y h / x/Hfca#Sfc. 

[it*Ji8] mjfs^mxaT'^mL-fc^A^y vhy 

io *ti-«lt**3Ri|BttOH4fc«JSiS11ft#-f v^^* 

[ »#* 9 1 su iB«»xa^ fc , mm x utriE-r * h ep 
^xn&^tv gf$£9Xy >-h/XAoui/X/v«M>s 

feS^KJi, Xy Vh/X/KKte/XA^SSf&SraL 
Wt&mUttZ'O'i'it^y Kxy y^c^yy(-/X;w 

[00 0 1] 

<f v 5 ^ y h X y >9 5 x y V h 7 X/v# 
[00 0 2] 

h/X/vw^s/^SrfTfcp&KT 1 * h^* — v«rPP* 
[00 03] 10-258503 tC|E^$ 

tLTv^si^^^^^^s/ hxy y^^^D y^itc 
30 W>W.£htzft!£±yV-\c±oX'rx Y^9-^m.^ 

[0 0 0 4] 

XW^-ti'-T'n'&m&rtzm&tete. . t*u€*u 

[00 0 5] 10-258603 fC|B^$ 

40 LTV^S*»5i» (ON/OFF) Sr^t^ffli-5fcft 
Bfff*5iS*4U-Cl^5 (ON) t^W^^fc^- 
(Cfi^y X/v§r^ y-=v^t--5t)Ot?fct). o4 9^ 

[00 0 6] *5g!^tt, tWB©BHjiK <5fc*4 
so $Wct©tfcoT, Xy >-h/X;KDilS^tP^^ 
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Mjt&xy vh-y-vx^wbtt-ss^ &tf*-©yx 

[0007] ifc, ldot ©EP#:{C*t LPgp*^, pftB 
[0008] ^ y -^XSWfctt&SSiSfiR© 

[0009] n-fc, ^ y-=v^"itg^/x/v^st? 

*)5^-f±=-— y— fc*tl^ y^^y K£&©y y-fc— 
[0 0 10] 

t v H&X-*l-S<J^TXy ^hyX/va^^v^fc 
StfflUriEaMKflEteBUfcSrEP^i-S^^^^sy Fxy 
^■fcfc^M-SBUMWatKWSW^Vaiy hXyv 

SfgirofEUfWci, BfrlE^^ Mf^-^^WIE-fV 
^v^y hXy V^-C^r* M^3=U KX* hRl^HHt 

*<5#. ^FAxy ^hyx/vxtt/x/vs¥Sr^m-r?>«i 

hXy >-^t?fe5o 
[0011] »#qi20»Wtt % IWE«ffl#«-(?«ffl$ 

mWtt*4>9 9 J=-y hXy V^-efe^o 

[0 0 12] n*«3©«!Pltt:> JKfR 
«lc]|MtU^oSMjfclcJ:9ADKPVtt«fllE4«9 % Bf 

Htfrff«-*-f hXy -^jr^feffi-SMftflE 

«sw^^>^v/x7 Hxy v^roxy w/x/wfe 

jtufSX;* hR^XSTEP^SJxfcX;* h^^-v*. fttr 
x-^Sr, iWB-<^^^*y hxy v*©xy vh/x 



4 

/ux«y x/n¥t *H£-3tf-ciE«#«»::iBfti- siEfgx 
hxy ^*©xy ^hyx^a^arrNfca. 

[0 0 13] ffi**4©*BHtt, 0rJ©ftBUU:S-3*eili 

h/x/vtoa*fe-r?fc5. 
io [ooi4] m*« 5 ©«wf±» m%tt A^axmtfr 

te, ttrfEr-^ hPP^xm, xif/Xtt» x* h^-v 
WE«tXS***|irtT 5 r fc tWRit 51»#>S 3 HE* 
OHifeKBtttKf'tt^^^ss' HXy v*©Xy vh 

[0 0 15] HM&£6©«glltt« UWB^&ttffixeB:, 

5 r i <t 3 KKttoMUKBSWtt * 

V ^ H x y ©x y ^ h- y xyusaa^jfe-efc 

So 

20 [0016] It** 7 ©3§BJ(±. tiffEX* hPP^Xm 

/u*v^f±yX/i*te#LT©W3 £ £*W*£i-5Mf 
[0 0 17] IR**8©£9J»U SWE«fcttlXST«fflU 

fc^F jn x y v h y X/vx t± y *>\<m * flffiJ-f 5 flMS xa 
W.tt%<OW^'y KXy v^tDXy yh/X;v»i* 
30 [0018] St*« 9 <D&W\^ IflBflffllXaifcKU s 

tt/ X/v»^fc5^ttt, xy v h y x/vx«:x X/v 

#©3»tra— !f r t Sr#m<!:-r5if *«3 

lr|E«(0|if«ltt«t3!!ll##^ v^i^i y KXy V^©X 
yvh/ X/v*n.S*j£t?fc^ 0 

[0019] lt*3S 1 (D3S^{d±tvtf. ^ 1 TOfiEtttB« 

$^7tx^ hPn^iij^x-^i^-rsxy yh/x/b 
xiiyx/n¥i©Ki#^6.^m^ij^. e^tj^w^F 
Axy vhyx/PXttyX/HftSrtttbi-ari^t?* . 

So ^oT. -f ^yiy hXy ^^JC^Lfc, ii« 
77^-y; y^»3f-fc«ffli-«|HlftW5»l6«**i!WS 
so f Lt, XyvhyX->vxttyX/u«©5FA«:*jWiU 
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ix#3. 

[0 0 2 0] tS*JS2«0^B^lC:<tHff, glt#Jgl<D38W 

©tfUfl»*fcan*.-t\ &ffl#j§8!Xfcffl£;h,fc*&xy v 

-c\ xy v hyx/vxttyx^^^FA^eig* 9o«fc 
5 r. t x gin* 9 £ieijgx# 

ft 3. 

[0 0 2 1] H^3W^0JfcJ;tb(iv x*hR3*Ifl 
f-fy^v'iy hXy *)7-* bs*0— v* s fEtS 

Jfcflsfc^SJ'U f^*— ^HEfcXg&iiCX*© 

<nm& 1 f-V i k<<>'9*S=.y hXy y^fflT'yyF/X 
fC^&Xy y h/X/KXfi/XA-PSr&ffl-f-Sc. t£o 

«KBtSHtsfffl^^*o-c» fgWft^K-cxy 

[0 0 2 2] W#JH4©»Wfc.t*bHU W#JS3©3§0J 
flSSrffpfcft^ Xy ^ h/X/MOgfg£ t>«jECD^f 

a tu-c#» *Hfc#ox*»fti$JtB"e©* v 

X#2> 0 

[0 0 2 3] |f*3a5CO^BJlCj:^(i, |«*JS3W«PJ 

xnx-cDfemmm <om±K x <? * jM*tui6-e©iM*ffl 

[0 0 2 4] tt*JS6©*WK:J:*bfi, If#^3©3g91 
©flsflia**K:ail*.T, h/^-y©8«t 

[0025] m*T%7<D&w\z£titz. nxmaomw 

^xs-Htpwx. 7-x hw^xs-ett/B-f-s-f 
#5„ ±ot, ssm^ftxy vhyx/ptea^tii/j: 

[0 0 2 6] IS*JS8co|gBj»cJ;nfi, tl*S3<O|g0J 
©ffffl»*K*p*.T» ISfflXflX^fcHLfc^&Xyvh 
y X/VXI4/ X/w^Sr^jf -TSfWJf XS^Sfltfcr t 
X, ^F&Xy ^hy-X/i^Sf^^XfcoT&i^SrfT 



[002 7] f»^« 9 tf>3§93fc: Xivti, 3 ©3§^ 

BJ4=xe«:ffv\ LX^ftXy yh/X;v»i/ 
x/v^sfc^^e-(c«, xy^wx/uxn/x/n*© 

{d.t?)Xy v^X/vro^&^'BTligiftSo iot. 3. 

— y-'-ttXy s h / -X/K05Elfc«f SrKM-t-a rt4<« 
Ht5:i#t*5ii1>k. ^icfc^fSxep^x 

[0 0 2 8] 

*1r&M.¥s%<<>'W=-y bXy y^A©-y^fi«ift 
©Xd y^HlSrEl Uc^-r,, Hll+cD, ifi^-TrX^ 

^3S?Ss 3fiCPIX 4f±XnX9ARAM, 5f*BMfe 
f-?fflRAM, 6I4^d^7AROM, l\&T7*\-'< 
■*? — >■<< 9 , 8tt=>'t ,, 3.-^, 9«m^ 

1 0 1***95, 1 1 f3J&*£ • h n —)V 

tc, 12l4iliStyt^ 1 3f±-Y^— 'J 1 ?— *BH& 
MSgB, 1 4 li— y KSiJWIas, 15liy!)yh^yK 

gB, 1 6te/X/v:7 y-=v^B-cfc5 0 
1 0 0 2 9 ] B*tt*tt 9 SB 1 -efc ^5 * * x-en a 

fcf— Sl!9ii^fcV>SSSiStflSrCCD (Charge C 

oupled Device) t? 1 >"fojtS L®^jSS»C^ IS 

-t^v'^/vft^^glb, R (y^K)/G(^!)-y) 

/b (X/v— )-r ^ — ^©BatttoisflEtffeot t 

i-5SBX&5o 
[0 0 3 0] 2 f±, ^.=3f^Xl^fcSI 

M (t-^V^) /Y (^^o— ) XK (X9y^) O-Y 
^ — =J"T-$ \Z.W& UCPU3 fc*©«iaSrtf 
5c 

[003 1] CPU3I1 7'n^7ARAM4 < W&r 
-^IRAM5, Xd^7AROM6, t"^ h^"^ — V 
-Y ^— 7 , ^^;V9> **$B 1 0, 

&®. • mm<D ay he 1 1 , v-y— i 

2, HiWaatti 3t«NK$ixX*J!), Xp^^aro 

[0 0 3 2] R AM4 x 5 « C P U 3 (Djfemft WfHIS^H 

^WlEtttC'b^ffl^nSo ^MtlOROMB. 7I4C 
P U 3 cDtftf^X n ^ y A ^-t ix^K© y^fi^^a- 
/w?rtji^$-li:5^coXn^7A x 'r^Y^ — ^^ 

u ft »-t Jfe e> >se ^ S £ IE ft L X h 5 o 
[003 3] *f^^A'tt9 K*3-— y-'— li^^tSA^ 
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Srgft-C, CPU 3\z*:(Dffim*i£Z>WiftWZh<9 . * 

snii, cpu3*»e>ofli*K:*ruEP»i«ffoie»- 

[0 0 3 4] »S*-fcV?— 1 2tt» **-r7i£«tt# 

5#«-t?>'-y— -efc?, -r^— ^-^®»*aasui 3 

[0035] ^ y KAMA 1 4 14, ■< * -v^X-y-pifc 
AttSgBl 3^P>j^fe^-C#fc-T^-i>x-^Sr^'y 
- y KrB 1 5 T'MlT't 5 4 5 £fHHNl L-fc y , y y 
-^3 4 (04#Rg) 03yhD-;vSrff5. ^yvh— 
y K$B 1 5 f4, HtTlE— y K&Stt 1 4 d»feOfl| 4o 

[00 3 6] HI 2 14, ^^•y^Sf*^^ V* v?* y h 

lfrfl*j*3*i/-cv*5. **-r-7-gBi f4, H^SrS<®«5^ 
1 9 i:*;h,£jf £fc^-f-3y ^2 8 

ft*, so j ^it)t^«^v^5i--rsJS^*^-2 0 

Sr#U ^^^^1 rtco«HS«^-o^-C»4IH3Sr# 
RBL-CIMH-S. 

[0 0 3 7] [3 3 14, ^^-y-^-rt^i 7<o%&&*ftm 

^7TV^7^2 5±fcflSCtt2 6 #-fey h$HT, Pi^ 

«>o/ 7 fy#7^2 5tw[6lttT7tS:fiStt-f- 
5 4 5 fc'BH L.fcJ»W*«9 2 8 *SjR«T U r©§ 

»3t^wtt 2 6 * *t, mbz titz%\*mm 2 6 

±Km>htc&\cfeCXibZ>$L&<Dyt&B.%ii-Z> < , CCD 
KM$HfcJ6ft<D7tf4, 5y-2 9, 3 0, &tf31, 
*/V-U^X3 2£;frLTCCD3 SicAlt^frSo C *> 
CD 3 3 ICAtt^ttfc3tf43fe*»-^C-Cm^fS#i-^ 

«2 7 ttJjMX 2 6 <D^& 9 *^fi;-t-5lutc:®ms©® 

[0 0 3.8] tfe, BB 2 >-^SBl 8t4, 7*y 

MCiiWLT*5<^a5 2 1 1, mumr ufctwawao 



#JBLTl!tm-3. 
[0 0 3 9] 0414, fP^nbtL^XOyV 8 

•yt^y K4 ot-<y^^y^4i B>Kfto7 v c:##, 

<0>tr— h y y^Sr*-frfc=af-¥y yv?3 4ir, =¥^y yv? 
3 4^^SLWJ^Ptc0^^s/7 ,, ^-^iSofcfe 
©*t^r^7h3 5i, ^(Ddf-y y yv=3 4 
3£$-fr5fctf>CD3r^ y yv?*— ^ 36t^ft!) yv?*— 
* 3 6©(5]®JtPl^b-riE]ilji-5D-^ 3 6At«Eln 
-736B fcfcJUWS y y v^v- h 3 7 t , Rl»lJJSE 
*P^^i-S«B^o-7 3 8i:, S^t!)y^ 
7h35 ©«WKE#fc:Rttfc-f vy K4 0©^ 
/ X/V4 2<Dy y-=^^Sr=fT5— y y-=vy*&5 
3 9 fc.fc ftT^*. 

[0 0 4 0] ^r^ y y v?3 4f4-?:WT^t-, *-r!/yv? 

-yt7h3 5 &mw>&&temm&'&-rz> 1 1 t>\z±wm 

\Ci**rV y yv?^</Vh3 7*5@^$tuTV^„ 4oT, 

^-•r y y v?*— 9 3 6 asisisrra t , (5115(4^^ y 

y h 3 7 Icea^^T, ^r^tcllD^ LT^ y y 

v?3 4*s^r^v y yv>-yt7 h35i#tf h 3 

+ y y v?3 4©a«lW-5ffll©T*k:JBo-CBJJ8lU«#; 

p*«*i"a«a6o-7 3 8«rK»t-c^5©-e» ppk 

ffcPf4«Ri£n-9 3 8 i:=^^ y y v?3 4WSriii@-r5^ 
fctftt), E(IJBiJ^I;fel3*tiSn-7 3 8 t^ft y 
yv?*-^3 6©|H|(GSrfW#PU3fciSbW , >'^^y K4 0 
ffitcSfi^J^^^fiKbfc-r / X/V4 2 ^fe-Y 4r5t 
Hbi- 5 £ k -CPPJSU«EfltP ^J5«pj|feoEp^ds pTIit ft 
5. 4t5IE5tft^Sr : fT5 7t«)fcdr-y !l'yy*-# 
3 6^(4, |t1«W»^r«ft-9— **-^<*fcJ:0IBtt* 

[0 04 1] ±|WMttE*5tt*-f y? v?aiy hxy 

Ao^iaottSftiiiwta. *r, mmp&yyy 

^b<D®^t*#tcS>J<En^5l*XI4, -fjT-yiiy 

KWB2 7-y v^gfJl 8tciiJ®i-2>o 

[0 0 4 2] 7"y V^^fP 1 8 (4, 4^9*^ y y v?v^-V 
7 h3 5(C^if ^tvfe-fvy^y y yv?3 4£t£3£U 
^tulc#oTH^$g»cMJt£:L-C^Sft'C v^-y K4 
Oi^y^ £P£l±H-5 r t T?ffl|5P±(c:®^tffBSrPn 
^•TS. ffliS5f4-S.^ih L, ^y^^^-r^ 

34*5iy^y (l^i^i) <oig&&WT u*:*j*-c-r v 

y— y K4 0 *5tt5»0^ y7 y X;V^tftSti 
«iffiP(D^*sft$tt5o rroipicTTy V^fPl 8IC 
*3(, ^TBWfeffif^tcm U-C±l2*aa* s iffii^ LTHifiiStl, 
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J; ^ P K J; 3 W&tif & 

mmztitcR&Pte. mmu2 2xhz h w 

[0 0 4 3] 0 6fi, -f^y*?^!I^AO'f>' 

(K) » WWl'* (C) , -mi/94 is* (M) , 
-fxn-/ r^^r (Y) ©fc^y K 

2jPlk£*UT^S. *3Hfc»«"Ctt» «-tT«r**i-S 3 

CH, y^^y KMH, W^in— KYHSrSEH 

H. YHO?lJ^|6]{cB^LT, 0E3^y KCH. MH, 
YH*-g-t>-&fct>WilRl— i^CDl^y KKHSrtaUtT 
l^-So W. ***3Mh?Ht^y KOEW*nfT3J!IK:T 
ttWUfc*sr*bKIR3fe*ii*t>©-eW:ftv^ mflE 
#^y^;X;l-4 2 C 1 o© / X/vSttt+M mfi^ 

[0 0 4 4] fSfSS^^^^S' K4 0Wtt^:I115rI2l7^ 
-To ic^y^ X^4 2 fi®&M/£±§fcWfCfc:#« 

cDotffl^tc(ia«^#<^ttx2a!afc?). *©eta 

HaSr08»Jl^i- o ^OltLT, 08 (a) <T>\£^/ 
fflT-4 3(D^mcX-oX-( V^4 4<D^V^<Srefctij£ 
•^•Sf^^sSi, ^©2tL-T08 (b) <D/X/V|*3 

[0045] -fy^iy f^yy^roii/ii 
iat, -r^* Koto* 

J£#*rtti-W <DftV&&±1rimfflm. PH^y 
[0 0 4 6] ±|ERWUfc^* + i-»11ft#'<>' 

^•yis'h/yy^Aro-<y^/X;v4 2^iEL<«it6 

t CPU 3fiROM7lCfBtSL.-Cfe5x^ 
■f-yoj ^t 5 — ^«ro-KfCH4ft«k3aWl 3 — 
(SI, S2) . 9*-^SrS»t»ofcH«ft« 
»1 3tt, $si££*W5:x* h^-y©^/-i?f-? 

f — 'y^Vs-/*) (S 3) o 
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[0047] ifEx* — VPP^^^/KD— 0ilSr 

ffl^y KCH, ?f y^S^y KMH, ^ sen— .E^y 
KYH, ^y^ffl^ s/ KKH0D^:H-etH#g©/X 
/u*»e> 1 d o tToHimc:£:/X/va>^v^£pfcfflU& 
B6±K:iT*>ffl$*u Bi 0te*i"J:5k:*6->-^^tt 

[0 0 4 8] ±$KD7-*b'*9-V^\&j]-y-ls 

(S4) . ;r©;*=3f-^<DgE^&»?<^&gte-r v^y 
tdSM^HS. tU ^v^/X/i'4 2 ±9<Sv^»IME 

&<h^i.frm>-btiirim%k vx***-rmx\t.m 

i^-C^J&^ofctJ, 2 d o tasiBlfii U-C«E*BtoT 
5 &if©y X/w>gf££ 9 OJftatWblWI^ft L 

[0049] Wc, xz-vl-ixm^&bivtc^x bW 
CPU3Sr^Lt^^-yf- ^PMfe&aSFS 1 3tCA^J 

•ut ¥W u ±x<owm\^\,^x mucmwum. vtc 
urn. /x^^^^ofc^tctt/x/VT 1 ^ hpp^ 

*-Ktt*Ti-5 (S5, 6, 7. 8M10) . L*- 
^8-(Cj±/X^Ai:^aiL, C P U 3 1 0 tc 

;X;v^ y-=y;/jg^(o*^^tT5 (S9, i o) . . 
[ 0 0 5 0 ] 0 l i fi, ±iEift!H Lfc-r^X?*^- K 

«A<omjl7 2d5^-VUfc^F (S2 0) Cfi!)ROM6 
IzmmVX^ZT'uyvMzXoXJyt /X/V4 2(D 
hPP^-K (S3 3) tcA-5 J;5»-sS:5£i-5t)0 

fciv ^l-SBAWl|J!S7 2^5^-7^^fc^ (S2 1) , 
=f * R O M 6 \Z IE tS L X ^ 5 ^ b ? y A «t o T -f V ^ 
/ X/v 4 2 0f7 h PfJ^*— K (S 3 3) J: 5^ 

HTt, XX/vgfg^!5cD|g^*^*^^L., ^(-^^ 

[ 0 0 5 1 ] Sfc, IgSACOC PU 3 rttcOt^fe^fcE 

so 3t«fM«±K****tfc»fr (S2 2) fc, I4IE1SLT 
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(S3 3) IClASiP^lS^^tu-CV^o 3£*A£r^-- 

MMW t / Xfl> BIS* 9 38* t ©BB«*s*?*»*»frK: 
l^-Cfcott, J X/UBIS* 9 K:#UT«JS*SJ6- 

[0 0 5 21 %tz., ^«A©CPU3rtlC^;Lib*tfc|g| 
^LftV^Xy Vhtfc»*^^Sr^UT*>*— S£A±«> » 
fttcPJSbfci:^ (s 2 3) /XA^* hfP^- K 

(S3 3) CAS£9&R£&*VC^S. ep^@$C©l# 
APtc J; 9 , ^y^^5iV X/Hc|S* 5 sft&P ia 
i^©t\ y m** fct6«u*J< r i 

mi>b. 3£»A©CPU3rtl::ll;tib;frfcia^Lft^X 

fct# (S2 4) . / X/MOx* h f?^— K (S3 
3) KA3.fc5fcfW£3*vC^5. iJxfciDW^IgUft 
©ttwnK <fc 3 / X/v g IS* 9 l,X*ffi&M £ atflTte 20 

[0 0 5 3] *;fc, CPU3rt^fg^fcHI^L*^d o 

(S2 5) . ;X/H2l:-l'^«^^VX 
/M£tt****M4!9S*^©-C\ K (S3 

3) mi»WK:A5J:5Hi»!3t*ix-C^5. r*U::.fc9 
pp^EjgcoJiAPlr i57 X/vBIS* 0 fc# U-C.WJR*** 

CPUSrtMSxfcfrfclS^Lft^d o tfP^* 

(S2 6) , / X;V©f^ hfP^-^— K (S3 3) tcA 

I6i:ft5. 

[0 0 5 4] **:,-$S«A©tftfHB9Xtt, sxtfa — 

*8d>b©xy ^ mta%**!8sa**tfci» (S27) , 

BM=*— K (S3 3) £A3«£51-I§:5S£*vCv>5. r 
*Uc £ 9 ftlffl&ttK J: 5 / X/u BIS* 0 LTEP3=K) 

[0 0 5 5] *7 v C^fB9Xli> a^hTa— #8*>6>0 
Xy v hit^^co^^^{c:*5^TS5p 0 p^ft^^ 

^a«s*bTi^«f (s 2 8) » -t©xy y.hSrH^t- 

Sffiffc/XA'©-^.* hfpsj^— K (S3 3) »£A5<fc5 

fcKit-ets. wftKjitjsjaifceic.fcs/XA'Bfs* 
ftjeufcSSHKftw^^riiift*. 

[0 0 5 6] *fc3ggA©Xy V^SBl 8i»feO^!)V 
h*TA-fr^mS*tfc«f (S2 9) » ;X;V4 2©f7 so 
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hfl]**— K (S3 3) fcAS-fcSKRfe-C**. -ft 
let 9 TOJBf K J: 3Sjfi*&ft if K: i 5 / X/wg IS* 9 
&*im h ft 9 * flffcSfc Lfc* WKft PP***Ttet?*> 

[0 0 5 7] ^SAOXy V^gBl 8^feXy V 

H*T^#fflSftJL-o-t©ii*K:teflI LfeAtEat*aift- 

3 0) , -troxy ^ hSrUff-t-S^tw/X/wox^ bEP 

(S3 3) * 5 fcRJTe# 5o 

9 fp*B#fc «fc 5 »9ft if K * 5 J X/w BBS* 9 Ktt LT 
Sffift-O'^s' K4 2©SStH : 'BIS*9£BSil:U * 

[0 0 5 8] *fc> SellAWaSlflE-fe^lJ— 1 2Sr^t 

(S 3 l) » hB>**— K (s 3 3) t^A 

yX7VBIS*9»c>ftUTlK«ft'r>'^^s' K4 2©i6lk 
ft BIS* <0 ^^JhU, ^}c^bfciSBtKftW^Bitg 

[0 0 5 9] *fc, ««AOtW^<B9±KHt*.feJx^ 

lf-*5glfM-f-5NF (S3 2) . 7-^ K (S3 

3) J: 5 3 *. ^Hf-i^a^. 

t (lift 5 y-*— ds^ffl-t-SttSUft^f-efcoT 1 1> BIS 
*«J{iJ:-5m^Mk : SrKihL, ^IC^^LfciSWSftfP 
^•5116 1 ft S. 
[0 0 6 0] *7 v c, $ktt&9±\Z.#Z>9 y-^v^e- 
K4?^ ^ 7 3&W-rZb\z£oX4>-?^>y K4 2»^ 

[0 0 6 1] tffffilftPJ Lfc / X/V^^ h 

(S2 0~S3 2) ^©T-CX^ hPP^— K (S3 
3) «SR3feSixSi. Xn^7AROM6{-IBlt$ix-C 

W^— i^f*— ^Sro— Kb, Xy V* 1 8gp^n— K 

[0 0 6 2] Ell 3(4, ^tOft^Bfje-fy'^/X/W 
2S^fflV^TX^ h^^-^WfP^15]^C^ l|atfft<**C 

< o T t ^ 5 ^ i: d5 fc, A» o rc: o 

[0 0 6 3] ^trilBLfc^JCttJ^bfcX^ h/< 
^-y^6>, -0-^/X/U4 2©BIS*y©Bf©^W^ 
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. [0 0 6 4] *fls«)K:tt» ST t 1 * h^^-^t^v 
&£SfeilW©&#7;*T-fc£^7X>'#7* 2 5±IC-fe 
yFU 7^2 8K:J:9 3tS:IIR«»iflMtU IKflUK: 
»:6»*bfcfefc:j£ Cfcifcft©S*f7fc£ : & 57-29, 3 
0, 3 1, RXf*-fr— UVX3 2^ttCCD3 3\C 
C C D 3 3 l-Att Lfcftfift*^ CTft^ 

Kf4RGB©&&*i$fe©m^{f#K^&£;ii<3. 
R/G/ B (D-tn^CO-f / — — * tt£*2E;£l6] 1 
3FlJi£&^ ktbfcC C D©{@* ©|i P>0#^M^3t2S7 v 

SrttU i?C(0*feS^iCitelirj:ctR/G/B©<l 

^-T^. rtD^(D^a«3 0 0 dpi ©*ar-^£ 
ffl^fcf^, lpf^CDd o t@tt*tl8 0~8 5 /im-e, 6 
0 0 d p i ©i*f±4 0~4 5 umXMffoZhX^Z* Z. 
rt?, -r* W^-V^SrfTofc/XA^ 2©«fcft 

*J3 o o d p i -c^^-Y-^-iftyw^ftt mcm&itffl 

[0 0 6 5] rcOA^J^©^Sl9x— *f±&S 

^©PS£^^tf £>o#riS4EC-CL£ 5©"C, 5^ 

I4»c^-t 0 Hl4-C(i, &tM£M&-B 9 Hi*, tKHtz 

y X/v© S IS* 9 tkmzm U < HBr Lfc jE**H:*« 

©ggSi*n,5l£fT5o 
[0 0 6 6] J X/WglSS 9 ©&£i};tf*fcfco^T 

mi, i 5©7D-f+- hsu'E i 6 bo-ota 
9H-a. *3W6J»*-e«fflufc-r^^y K4 o&, / 

X/wotjWSrfliVV 7XA-©#M£Ste:3 00 dpi 

[0 0 6 7] *i*«HBLfc&#K:*-3# y X/vpp^- 
KOfWbPfcSi: (S40) , h/<* — vas^S 
H (S4 1, 4 2) , *©1f^X7W4Wt>g^Sl?>gEa 

(**^) lfcJ:t>lfcW&**v (S4 3) , MME* 

ttWfe&s^ 2 k*5^t, x&atxgM&aftifcSfe (s 
44) . x^kmcM&mztez>£?\m& 

fi^&^HS (S 4 5) o 4-0fiX*-*"*-l t> 3 0 0 d 



/4 

[0 0 6 8] El^L^I/VX/H#g©d o t* 

^-Ht**ttmi-5*ffi#a (S4 6) Sr^LTlS 
g a>b N# g £-?©-f ^ ©A^fitSrPHfe&JI 

an 3(c2pii$HfcEii 6 (a) K^-r^-r^-v^r 

^ ;* (^^ey) IB ic:/ X/vt »j6W-»fCJB# 
JCA^U (S4 7) , ^A7J^M^^-^7-^ 
fcfcS— £©L#vMBteJfctMWr«:fT5 (S4 8, 4 

9) „ i b(4, tDMttts-cttES 

16 (a) K*i-«1Ba:*oT*S?>» ^y7* (S4 

io 7) <r>4 *—V*f—9<n>7<ti (S5O)-i:±O0i6 
(b) ©^-^K^ISStv, Il^ryT" (S 5 1) 
©Ff^WfilMaSrai LTIU 1 6 (c) fc^Btt* •?© 

asffefcSita. ^lt, eaie (c) ©-r ^ 

I Bl-So't'f'^ci— y X/V©2# 
g£3#g, -7if>-^/X^©9Sg 9 SSgJCTFA^ 
^tLTV^r id^tH^HSi:, **SB1 0li.7X.rt/ 

O^T?ffSI, 5E«W?0»*a"T«Bi!iC5 (S53, 5 
4) . 

20 [0 0 6 9 ] 0 1 6-Ctt, 2ffi©PP^^-^©^a-(-0 
<tt©P8fgS-l4Srt>oTgl5l^©PP**s^rii*t>©t*>-5 

^-ytUT017, 18, 19 v M2 0O# 

(a) l^-f-J; 5 HtBltt©Stfl:k:-frtJ*T^«>a:M 
y — r-^ SrA*i"* W ^ * y ^ * 

TiS^iiA/^li, B117, 18, 19, &T*2 0© 
30 # (b) fc^r-^a^tfefr, 5Efc#a»K:iStfcll 
^BusB^-^trHfiS^SbTHIl 7, 18, 1 
9, &U52 0©# (c) fe*Sr»T, /X/Vg|g^t)^ 

«, Ull 7, 18, 1 9, RV2 0iC*fLTfiM#(C2 1 
4, 150, 96, 3 2 t Lfco ^ (D&ll; i 0 , Pgf8 
ttSrWofcSK^^r-^ h^f-vX/Udt/X/Proglg* 

[0070] BHttfc'bofcffl^tttt/ai-S'f 
* ©a^t:: iott) ^iBex-fc 5 ©T*^r©^-^o^Ttft 

i-5„-r^-v : x-^A^mrt?«El2 1 (a) iz^p-tX 

W*»P*5MB*t LTSX-T?fcofc»ct>M^bi a l212 
1 (b) »c^-Ti5K#a©-f ^Srffl^fc^©!^ 
«W*5i«6**^OP* (019) iBI*Rlt«*r*'*- 
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ls9W>4l'9*»y Hfcov vCfcjEL< BIS* 9 #f§ 
[0 0 7 1] MIBSftH! Lfcy X/V4 2 <£>Bf££ 9 W&ffi 

BiSl£ 9 co^mSrtT 5 4 9 *4WX/H: 

f4\ i'TV'/B^y KCH, ^^ffi^-y KMH, 4*- 
o-l^y KYHfCJ: 5»^«ofPMfcttffi-t-5/X/u 
K4 0£^fcBfS£9©&m£fr5t><Z>-e;fc5o EI 

[0072] ^yyh^cpu3^f,«fiJ 

137— JD^ 7* — /X/K^)^.) *S31^$H5 

(S61-S64) £tt>K, R*£|VM£<Z>ttff (2H 
*K £HBIttM> (S6 5~S6 7) . -tb 

^^fffc^S (S6.8~S8 7) . rcOi^JC. 
ffl-TS-TV^^:/ K4 0, y X/V4 2W*fc^L 

y X/v@ 9 fcov^-c* i/T-r^x&n 5 r t as-Bifg 
[0073] %i2<r>^m*. mm j mi<n^witmz.^'& 

faixj^cDy- y — K y X/KD^ffl®ESr^i-7 7 9ffi& 

&ss;i7\ mfiHi^PP^-e^fflLfe/x/i'^s/ K4 ot-sst^s 

ttfflSF^y K4 0, Xl4y X/V4 2©^»Cot>-CBIg* 

[0 0 7 4] ±EttWLfcBfS£!)t*Hi*»fcJ:0 B« 
9aM£ttJ$;ft*:yX/V4 214, ;X;^ ? W!J-=V 

^ti 6fcTBf£9ffiBfi©m»a s tTfe}xs y-= 

f4, 3— !f^K:J:S»&i:BftKJ6fcJ:S»S-i02 

@b£9 /X^5^m$Hfcm-&l-/X/vgg$^»)<Dx^ 
hW*HtfjlS*K:a;-3a\ 0 (Ell 2#f$) ± 

icyX/P? y-=>^ifrfr©*5*fcj: 5 a- 



t, ■0'9^-y K4 0<D/Xyv^ y -^^E&fNcA 

•5^&ici4, BIS 9 /X/v^«|ffl$tu5 fca.— ftD-ti^ 
Zfttc-fiZj ist^yVAO*; X/l^ h'9 y — = V 

[0 0 7 5] -f^y KS54 0©^ y-^>-^t!)#t- 

OVNTEI2 3tc^i- 0 a»» w«M*ih*o*Y y v ^3 

4ttffi«t4SWl*>b^{W»-^--^-v>' (80*86) W$ 
W 2 _hCD/fr — A/Kv'v' ayp 1, 3U4 P 2 (DfaM^&Zi 

y yi/3 45r/X/v— 5/ y— 6 
Y9 ))—-^9nz 9\c&W)£ltX'{ l/9^y K4 0© 
9 y-=v^5r=fT5. ^y-=>-^T^f4v 
<D*=— AtKv^v- 3 v 1 X14 2 
[0 0 7 6] Sfc, ±fB-T l/9^y K4 0©^ y-=^ 

9mm±. ^^y^yYAo^m^m^-t^. xv® 

%#)Km%lrtZ>^®^~o\,^xm 2 4 n 

/ X/VJ4^^#-^[2| 1 6 *^6> 2 1 (c) tC^i--r 
20 ^— v?^— 9tfy9* I BA^/X/vXd s/^Xtt/X 
^te-eW?H-^til -5 ©t? (S9 0~9 8) % %ti& 
-fZ>4>'9^y h'(D^-y y-=-V^-f-5*t-J; 

y-->-^Kl^||5,-T?#5 (S9 9~10 1) o 
[0 0 7 7] — y Y9 V--^9&3 9 OfiEKBI 

SrEl4 s 2 5Sr#ML-CtftPJ-r5<, ^Jx.»i, yX/v^^ 
y^©3fe**S|ai 6 (c) <D^^— v^r— 9i£y97* I 

Bffc5^ y !i--y^WM>'^^5' K4 0 
ji-^-_ j, 1 0 014-7-1? t-r3io-^*fjs-r2> 

30 §p^1tSrtt^UTyXA4 2<Dmffi&ft0o ZtilcX 

4-5^-^14^ y-->- : /<D^Tt-#v^ y-=v^j* 

7,coy y-fe— v'SrS^gB 1 0 twfr* 5„ 
[00 7 8] Hi 2 5 ©^-.1c:i4 v ?fS-t-5-f >9 J 
4 2 ©Ht{fc$:#fe>f >^ ^ ^ KHMSt-e# Lfc* 5 * <t 9 a 

40 i"5^S/ y--^i/$15 3 9 <D«tBSEI$-Sl2 61i^ 
-To 0iJx.lix Ull 6 (c) a>4 j—*J¥—9i£y9 * I 

b^jcs<5vn-c^ y-=v^i-5^»ci4, ^y-= 

>9<D£Mt£<<ls9^y K4 0 f4-v-tf>'^s/ K(0^ 3 
T'p y ^ kM3 Zifv y9. /fin-^'/Kcf I^d 
s/^-efot), t©^f^ !l - M 0 1 li-^f y# 

^y K©^3 t^3 3Xn h^^u . v Y<D%\ 

7a y9tcrt*W>WLX;Xfr4 2<Dmm*ft 1 ?o 

t })--l'9'W}mz£'Q. ^U±(0-f^/9M. 9»- 

so [0 0 7 9] SicM^L<14'l'Xi!'yX/V4 2<D 
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-=vy*frc3 9<D«ER&0£0 2 7^1% fci;iff01 
6 (c) ©3&*cD$§^ y y--Vy*2* ! &S&--l'>'7^ 
y Ktt^-tf^'-y KMHC9S1 t98#@Hip 
-^yKYH©2fli:3Slt'fc9, yy— /<y 
MO 2 CD-v-tf Vy-^y K©9f ItGSSgi'fin 

K©2#|i 3#S SBttf£»7- #lM1s L 

T/X/i^ 2cD}fHt&fr5. r©^y-=y«:i 

[0080] ±fElftej-t?fi/ X/v^&tfs^TS i:*J»r £H 
fc*frtt**«Bl 0^^ y-t— i?Sr3.~if— 5 

y-^:xy*tMfKA5#^;:fi* / X/W>fjf*M&T^ 

/X^~yy-fc?MrfrV\ B«*0 45«»l: LTfcS 
^ HH fc, g fg 4 <9 ; Xa-X t± J X/H¥©ff m £ g 

/ X;V4 2 W«»Sr^lH]i^ t) ol Um-o T t gfg* t) 

— IfK-f vy^y K4 0<D£&^ y-fc-v'SrS^U -Y 

■c, l^?-r$v^y^^5' K4 oco^&tfSnifg 
*fcA#*RJ*:*s«MftSit3. 02 8K, ±|B 
Lfc-O'y^y K4 0©S^S:ftt5It©7P-f 
■V- h&TF-f. ft* 7^* M^^e— K (S 1 1 0) frib 
«^^<D#-&^ yfc— 5?** (S 1 2 0) W 

9:ry. Hfxy^I8tR-l8-e*>D»HS:«lSt 

So 

[0 0 8 1] £-fte#K, 0S^i&!3/X/i^&©&fflI 
(S 1 1 0~S 1 1 7) „ /X/i^&©j3fr 
aM$tiJ£;h,fc#£-»Cfi, &g%ftll 0-<D#^ yHr-v 5 
Sr*/T% (S 119. 12 0) -rZkmftfc, CPU3T 
i±/ X;u^&&m±ls1t.®%[N&iJ t *s h-fZ (S 1 2 

1) . -t LT> yx/u^&!»s»±ufcaBi)tig*N<s«*. 

(SI 2 2) fc^tTL-T^V^^y K4 0<DflHS 
Srfrvv »»*T*K:mJ^;*J»W**-K (S 1 1 
0) K&fr-rSc / X;U7F&as$g£ Lfi*«£|I]$: 

N^SlEli&ofc^lCfi, 0^: Lftl/^fc —y"— SB 

^y ©«srf i zmwf Rrffi*** t w»f u 

a— tf-^^UT-f K4 0©Si©^ yir-v> 

(S 1 2 4) „ / XA4W»*- Kl4»Ti"5 
(SI 2 3) . r<O^K«±g^ Uvy-yK£&) 
§r*p£>-fr5.?< yir— i^iC PU 3 Sr;ft- LT^gB 1 OK: 

[0 0 8 2] ^(Dipl-ZX/vm^Sr^IsItT-oTt. 



(10) 

K4 oro»lt*)5: ttfffiftir it?, *$Jfc 

Xy^y K4 0©£&tfSft£;h^ 

(S l l 0) d»?>/X/vy y--vy**— K ( S l 2 
2) *-c«r1?5*6-Kitt, mm 2 2tci£f>*v7tx* h 

[0 0 8 3] 

io Higg&^ettt'i' >-y viyhT"!)^©; X/UMi* 
[0 0 8 4] #3SBIiteJ:5*Ui5 l * ^JEte* 

[0 0 8 5] S-fc, iSftftK/X/v^A©*J»r£fr5<0 
[0 0 8 6] Xy Vy-/X»MDgf£;§= 9 **ifeLTV^fc 

[0 0 8 7] ^aiST'PP^-f-Sy"^. — V 

6^coPn*tii«tc>F^ / x/i/fcfciti-e* s. 

v 5 ! y hXy >^ A<O f y^7- AO/d yy iffe 

[02] *^pj©^«s^jc#,5^®^si^e##-r 

y^i?is' KXy V'^A^ms-efcSo 
40 [0 3] ®^Si^«i©3t#^©^ffl«jUiPJ0-efe5. 
[04] *»Wo3tEMs»j«k:«*^y 8©^ffl 

[05] *^Bj©HJS)Kfli^5xy v^asi 8©/y 

vh-Yvy^y K4 O(O^0-efe5o 
[0 6] *$^©Hlfitft5/y yh^fy^^j' K 

4 O<DJ£®0-Cfc3o 

[0 7] *&W(DmMMmz&Z7-\) yMv^y K 
4 0 ©jSffi<?3J£^:0T*fe5o 

[08] v'ai y hXy V^(D^y K/X/KO-f V 

so ypttbJ^S (a : b : ^^v^i ? 
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[Ell 0] — ^<DmW%lX*h5 a 

mi i] *&w<DmMwmz&z>Tx m?^- viz 

[01 2] *58K©SUt»«K:«51ii4ft»SeilW#-<>' 
*S?*y hT'y^^AOSM^/^/KOtERBlT?*)*. 

?i?^y hXy V*A£ffl^fc, — v-EP^tfc "> 

So 

[014] *«Mo»t»«fc«*H<ft*i6«f+#W > v 
[015] ^RMcolSEftJIgMifcfliaHfltftSEllWt'f 

[016] ^m<omnsMm\m^ / x/u*-* y * 20 

[017] *5IK©H16^<i^5#fitfifP!/X^3: 

[018] *&9i<DnMWm\z.&?>0>m!%ffl; X'^*- 
y ;5'/-?<5'->'Srffiffli-.5^W'l' * - v 5 ^-* # y * * 
I Brt*RWH-c*>5. 

[019] ^WO^M^tt^a^flffiWI/X/u^* 
I Brt^tft0J0T**)S. 

[02 0] *^K©^JS^«8(C#.5#fltl^P/X/V^=: 

I Brt§!ft9!0T?fe5. 

[02 1] 7* ^ttffl*©2ffflHW?3 : ?*--**' 
ttffli-Stfr&O^^— i 9i£y9* I B^rt^tftW 
0T?fc5o T?*>5. 

[022] 44S9]<0Xlttl!Mtt£ffi* / XA^* •;/ * *~ 
[02 5] 



.20 

[02 3] *&W<D&ffl&mz.&Z'(^?**l> yv?3 

[024] ^HBjtDHig^si^s/x^y 

[02 5] ^PJwHli£^^#?>*7-/X;vfe^m 
* y — *v< y M 0 0 ©^ffl»M««WSH-C*) 

[02 6] ^!^(DHJfe^«|}-#2.*9-/X;wtt^m 
fir*** y — r*y V 1 0 1 ©ffffl»TOW*HBH"C*> 

[02 7] *|gP^W^JF^tC#5*7-/X/V«»cm 
tiilrz? y—Ts<y h 1 o 2 w^fflSiPJ^tg0-Cfc 

5. 

[02 8] *?8MO|tlfi»ttt=:«5Iir4M!iSS«f*#^^ 
^ i?i y HX y V* A©-f V^yhV X/v^W*- K 

a ^^ftt8if't#'f>'^v'i7h7'yy^ 
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